Visualization and Comprehension of Opening Instructions in Child Resistant Packaging  by Bonfim, Gabriel H.C. & Paschoarelli, Luis C.
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.906 
 Procedia Manufacturing  3 ( 2015 )  6153 – 6160 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015 
Visualization and Comprehension of Opening Instructions in Child 
Resistant Packaging 
Gabriel H. C. Bonfim*, Luis C. Paschoarelli 
UNESP – Univ. Estadual Paulista, Av. Eng. Luiz Edmundo C. Coube 14-01, Bauru 17033-360, Brazil 
Abstract 
Child-Resistant Packagings (CRPs) have emerged as a solution to prevent poisoning accidents involving children, however these 
packagings end up becoming an obstacle in the opening process, for youth, adults and especially the elderly. In this type of 
packaging is common for the opening instructions be arranged on top of the cap, but there is no pattern for how this information 
is presented. The aim of this study was to evaluate the visualization and comprehension of opening instructions in squeeze-and-
turn CRPs. The study had the participation of 10 adult subjects and 12 elderly subjects, which were equally divided between men 
and women. Three different packaging of mouthwashes were used. Data was tabulated in electronic spreadsheets. The results 
show that the packaging with the largest diameter and the most simple and objective image showed the best visualization and 
comprehension levels. 
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1. Introduction 
Packaging openability (usability) is an area that has been explored by ergonomics in its various aspects: 
biomechanical, anthropometric, and also the cognitive, which involves perception and comprehension of the 
information provided. A good example is the opening instructions which, although of great importance, are often not 
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perceived by consumers. One study showed that only 18% of the subjects read the instructions when using an 
unfamiliar product [1]. In the same study, 56% of consumers said they do not care about the instructions and would 
rather try to open the product in their own way; another 34% reported that in most cases the instructions are too 
small and even if they attempt to make an effort to read, they end up frustrated [1].  
The communication process through instructions, should take into account certain features, so the message can be 
transmitted and understood the best possible way: (i) the focus of the message must be the receiver and not the 
sender; (ii) the message should aim objectivity and ease of reading; and (iii) the language used must match the 
reality of consumers [2].  
Thus, the informational design should contribute to the seizure and retention of information by users, selecting, 
organizing and presenting information in the best possible way, thus allowing the user to be able to make some kind 
of decision [3,4].  
To transmit a good message through the opening instructions, three elements must be considered: text, image and 
form. The text names, classifies and defines elements; the images are representations of the reality; and forms differ 
from images for its abstractiveness [5]. Therefore the integration of text, images and forms is a way to improve the 
effectiveness in the message communication [5,6,7]; because the image without text requires specific knowledge to 
understand it, and the text without image is not so clear and specific [8]. 
When it comes to packaging, the main problems of information comprehension are related to the use of indicative 
symbols that are unusual and do not take into account the cultural conditions and the mental models of users [9]. 
Therefore, in visual messages, the meaning is not only in the arrangement of the elements, but it is also in the 
perception mechanism of each subject, that is, even if there are colors, textures, shapes and proportions, the 
interpretation depends on each user perceptual process [10]. 
So, it is important to emphasize the pictorial message in the opening instructions, because in contrast to written 
messages, they have a more universal character and facilitate the comprehension [6,7], especially for people with 
low level of education [11,12]. This was proven in a study that shows that information containing images associated 
with verbal instructions were better understood by individuals with low literacy levels than information that 
contained only written parts [13]. 
In the case of symbols as images in the opening instructions, it is known that the concrete ones are more obvious 
and understandable [14], however, the complexity can contribute to its effectiveness and consequently increasing the 
time of interpretation [15], so the simplicity of shape is still the best option [2,16]. Thus, images that are well 
designed have a positive effect on the perceived information, and they are more reliable and useful [17]. 
The absence of coherent instructions or the lack of comprehension will cause users to use more and more 
aggressive ways to open the packagings [1] culminating in the use of tools and/or sharp objects that can cause 
serious injury [18]. Therefore, comply with regulations and standards is not enough. The designers and the industry 
should take into account that consumers rarely read the opening instructions and therefore they should ensure that 
the packaging design is intuitive and accessible [1]. 
However, there are packagings that are not common to the opening experiences of users, some Child-Resistant 
Packagings (CRPs) appear to have common screw cap, but such packagings require more than one step to be 
opened, as in the case of push-down-and-turn and squeeze-and-turn types. As these products are beyond the usual 
way of opening, they need clear and objective instructions that should be positioned in places of easily perception for 
users. 
It is known that CRPs are designed to restrict children's access to products that are considered dangerous, 
however these packagings have proved to be difficult to open by youth, adults and especially the elderly [19,20,21]. 
The designer of CRPs must be aware of and consider the skills and capabilities of users, where the ergonomics is an 
important factor to be considered. 
The aim of this study was to evaluate the visualization and comprehension of opening instructions in squeeze-
and-turn CRPs by adults and elderly subjects. 
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2. Material and Methods 
2.1. Ethical issues 
Since this is a study involving human subjects, it was submitted approved by an Research Ethics Committee 
(proc. 254.413). It was developed a Consent and Informed Form, which was filled by all subjects, if they agreed to 
participate in the experiment. 
2.2. Subjects 
The participants were 22 subjects divided into two groups: adults (10 subjects, 30–59 years old) and elderly (12 
subjects, 60 years or more). The groups were equally divided: 50% men and 50% women. 
2.3. Selected packagings 
Three different packagings of mouthwashes were selected (Fig. 1), which opening instructions are located at the 
top of the cap (Fig. 2). All of these packagings are squeeze-and-turn type. All packagings have the same amount of 
liquid, but their shapes and caps are different. The first cap (1) is white and has a conical frustum shape, its opening 
instruction is a phrase that says: "To open, press the sides while turning". The second cap (2) is also white and the 
upper part is larger than the bottom, its opening instruction is a drawing representing the cap with two arrows 
indicating the places where it should be squeezed and another arrow indicating the direction of opening. The third 
cap (3) is black and has a cylindrical shape, its opening instruction is the drawing of a hand squeezing the sides and 
an arrow indicating the direction of opening. All caps are made of polypropylene and in all cases the opening 
instructions are embossed with the same color of the cap. 
 
 
Fig. 1. Child-Resistant Packagings (measurements are in milimeters) 
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Fig. 2. Opening instructions at the top of the caps 
2.4. Other materials 
An identification protocol was developed in order to collect data such as name, date of birth, gender, education 
level and frequency of use of mouthwashes. 
It was also applied a questionnaire with four questions: (i) "Have you observed the opening instructions, before 
opening the product?"; (ii) "Have you understood the instructions perfectly?"; (iii) "Have the opening instructions 
helped to open the product?"; (iv) "Are the places where you should squeeze the cap clearly signed?". 
A digital camera was used to record the subjects while performing the activity, so it was possible to analyze 
reactions, expressions and any comments during the contact with the products. 
2.5. Places of test application 
Data collection occurred in the residence of each subject.  
2.6. Proceedings 
Each subject participated individually in the test. First, the research objectives and the procedures to be adopted 
were explained. Then, the subjects who agreed to participate in the study, read, filled and signed the Consent and 
Informed Form. Further, the identification protocol was delivered to be filled. The test started to be recorded with 
the digital camera. For each subject it was selected a random order to present the packagings. The first package was 
shown to the participant and he/she was requested to open and close the product. A five-minute period was provided 
so that the subject could try to accomplish the tasks. At the end of this period (regardless of whether the packaging 
was opened or not) the participant answered the 4 questions in the questionnaire. Then, the second packaging was 
shown and the same steps were repeated. Finally, the same procedures occurred with the third packaging. 
2.7. Data analysis 
Data was tabulated in electronic spreadsheets. Means and standard deviations were calculated for all possible 
data.  
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3. Results 
3.1. Adults 
The average age of adult subjects was 45.9 years with a standard deviation of 6.81. Regarding the level of 
education, 100% had completed high school, of which 50% were undergraduates and 10% were graduates. The 
frequency of use of mouthwashes varied in this group, it is worth noting that 40% of subjects uses of the product 
every day and 10% had never used. 
The results of the answers can be seen in Fig. 3. 
 
 
Fig. 3. Adults answers to the questions asked after the opening and closing attempts. 
It is noted that the opening instructions were mostly observed in packagings 2 and 3, however, the information 
contained in the cap 3 was the one that subjects failed to understand, whereas the opening instructions in cap 2 were 
more easily visualized and understood. Consequently, the subjects also reported that the information of cap 2 helped 
the most to open the product, and the instructions of cap 1 contributed the least to open the packaging. 
Although the cap 2 has shown the best visualization conditions for the opening instructions, the places where it 
should be squeezed, located at the lower edges, were considered bad signaled by 50% of subjects; whereas in the 
cap 1, which had showed the worst conditions to visualize the information, the places where it should be squeezed 
are well signaled. 
3.2. Elderly 
The average age of the elderly subjects was 74.67 years with a standard deviation of 9.08. Regarding the level of 
education, all subjects were literate. The majority (66%) had completed high school and 8% of them are 
undergraduates. The answers to the frequency of use showed that 42% of subjects use the product every day, and 
17% had never used, the remaining answers were mostly concentrated in 1 or 2 times per week. 
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The results of the answers can be seen in Fig. 4. 
 
 
Fig. 4. Elderly answers to the questions asked after the opening and closing attempts. 
In the case of the elderly, it was noticeable that the cap 2 also showed the best visualization conditions. In fact, 
this cap showed the best results for all questions according to the answers of the elderly. Furthermore, although 67% 
of the subjects reported that they observed the instructions before opening the packaging 2, only 33% could 
perfectly understand these instructions; and more than half of participants (58%) reported that this information did 
not help to open the product.  
Concerning the cap 3, it presented the most difficult instructions to be understood, as only 25% of the subjects 
were able to fully understand such information. For 67% of participants, these instructions did not help to open the 
packaging. 
According to the elderly, the places where the caps should be squeezed are better signaled on the cap 2, then the 
caps 1 and 3. 
4. Discussion 
The opening of CRPs involves a number of ergonomic factors, of which the present study analyzed the 
visualization and comprehension of the information presented on their caps. The results show that for all age groups 
the cap 1 had the worst visualization conditions for the opening instructions and consequently it was the cap that less 
contributed to the subjects open the product, which can be corroborated by other studies that show that in cases 
where the opening instructions are small, consumers end up frustrated [1]. The opposite occurred with the cap 2, 
which showed the best results for both the adults and the elderly. This is possibly because of its larger size. 
Another aspect observed in the cap 1, is that it presents its opening information with text only, without any 
images. This may also have contributed to its failure in transmitting the message, because pictorial messages make 
instructions easier to be understood [6,7,11,12], and the combination of text and image, applied as opening 
instructions, is even a better solution [5,6,7]. 
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The information on cap 3 was considered the most difficult to be understood by all age groups. One possible 
explanation for this fact is that the picture used as the opening instruction is very complex and full of details, which 
increases the time to interpret the message [15]. On the other hand, the cap 2 has a less complex picture, which may 
have facilitated the comprehension of users, corroborating the fact that the simplicity of the image helps to 
understand the message [2,16]. 
5. Conclusions 
This study evaluated the visualization and comprehension of the opening instructions in three squeeze-and-turn 
packagings of mouthwashes, with different shapes and sizes of caps, to check the users' level of perception of two 
age groups, during the interaction with the products. 
The main results showed that, for having the largest diameter, the cap 2 facilitated the visualization of the 
opening instructions, and for having a picture with low complexity, it contributed to a better comprehension of the 
transmitted message. However, all caps present their instructions embossed with the same color of the cap, which 
provides a terrible contrast between figure and background. 
Based on the observation of the results, some parameters are suggested to contribute to the improvement of 
squeeze-and-turn CRPs. The top diameter of the cap should be the same or bigger than the diameter of the cap 2 of 
the study, this provides a larger area for the opening instructions. The color of the cap should be light, preferably 
white. It is also important that the opening instructions have textual and imagery parts, which should be brief and 
direct. Such instructions must also be embossed with dark color, to generate contrast to the cap. In addition, the area 
surrounding the whole cap should be smooth with the exception of the parts which it should be squeezed. These 
parts should contain grooves and should be highlighted with some color to draw the user's attention. 
The design of packaging of everyday products must be based on principles of Ergonomic Design, since the focus 
should be the user. Concomitant to that, the Informational Design should contribute to ensure that the user–
packaging system meets the minimum requirements of usability. 
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